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(57) Pec{:epaT: 

HaaHaMBHue: npoi^ecxjoB ynapMBaHMA 
paoTsopoB. Cyu^HocTb: cnoco^ BbinapMBaH>ifl 
BKHJOHaoT McnapeHne ncxoAHoro paoTBopa npM 
ero HenocpeflOTseHHOM KOHiaKre o 

HeilTpaJlbHbllv; H HeChABUimB\OU\mOH o Hm 
npoMSJKyroMHbiM TennoHocMTeneM, 
aAVta6aTMMecKoe OKaiiAe oSpaaoBaBLyerocfi 
BTopMMHoro napa, nepeflany renna oKaroro 
BTopt^HHoro napa npvi ero koHAe^caMi^i^ 
npoMo;KyTCNHOMy rannoHocviTenK), orfKemme 
rennoHOCMTejifl b >kmakom bmaq or ynapeHHoro 
paoTBopa M OT KOHAeHcaia sropuMHoro napa, a 
TaioKQ cMeiiieHne OTAonoHHoro >KMAKoro 



TonnoHOcmen^ Me^<Ay codoPi. HosyM e 
cnocoGe 5iBnflercH to. mto npoMe^roMHWM 
TonJioHociiienb noAaJor Ha ncnapeHne 
HoxoAHoro pacTBopa b napooGpasHOM bha^, a 
nepeA^My renna npoMe>KyTOMHOMy 

TenjiOHOCMT8JiH3 npM KOHAeHCailVIM BTOpMHHOrO 
napa ocyiAeoiBfiy^K^r nepes creHKy. flpvi 
swnapMBaHUM boahwx pacisopoB b Ka^ecTQe 
npoMejKyTOMHoro TennoHocMrenH vicnonbsyioT 
opraHvmecKMe coeAWHSHWR, ripvi BbinapviBaHMH 
opraHMHecKMX paoTBopoB B KaMeoTBe 
npoMeKyroMHoro TennoHoomens\ ncnonbsyioT 
BOAy. 2 3. n, 0 - fibj, 1 wn. 



CO 

o 



O 

1^ 



-1' 




(51) Int. Cl.s 



2 013 101 ^''^ CI 



B 01 D 1/14^ C 02 F 1/10 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



ABSTRACT OF INVENTION 



(21), (22) Application: 4812940/26. 12,04.1890 
(46) Date of pubiicatlon: 30.05.1994 



(71) Applfcant: 

URAUSKU NAUCHNO-ISSLEDOVATEL'SKIJ 
KHiMiCHESKlJ INSTtTUT 
NAUCHNO-PROIZVODSTVENNOGO 
OB'EDJNENIJA "KRISTALL- 

(72) fnventor: GOFMAN M.S.. 
SHTERENZON A.L.. TERENT'EV 
V.B. , BLJAKHER LG., KOPYTOV 

G.G.. KUZNETSOVA T.L., KUKSHANOVA N.A. 

(73) Proprietor: 

URAL'SKIJ NAUCHNO-ISSUEDOVATEUSKIJ 
KHIMICHESKIJ INSTITUT 
NAUCKNO PROIZVODSTVENNOGO 
OB-EDINENUA "KRISTALL" 



7ti 
o 



(54) HEAT PUMP EVAPORATION METHOD 

(57) Abstract: 

FIELD; evaporation of soluliona 
SUBSTANCE: method Involves evaporaUng 
baste solution by direct contact with 
neutral Intermedjate heat-carrier, which 
does not mfx with this solution; 
effectuating adiabatio compression of 
obtained secondaiy vapor; providing 
transmission of compressed secondary vapor 
heat to Intermediate heat-oarrier during 
condensation of secondaiy vapor; separating 
liquid heat-carrier from evaporated solution 
and secondary vapor condensate. iVIethod is 



characterized in that vaporous Intermediate 
heat-carrier Is supplied for evaporation of 
basic solution and in thai transmission of 
heat to" Intermediate heat-carrier during 
condensation of secondary vapor is provided 
through walk When evaporation aqueous 
solutions is effectuated, organic compound 
is used as intermediate heat-carrier. When 
organic solutions are to be evaporated, 
water Is used as Intermedlalo heat-carrier 
EFFECT: increased efficiency of method and 
enhanced reliability in operation of device, 
3 gI 1 dwg 
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TexHonornt^, b MacTHociM k oSnacTM 
KOHqeHTpwpoeaHM;? . paoraopoB nyroM 
ynapmanm. 

HaeecTHbi pasnMMHbte cnocoGbi ynapmamsi 
M cpeAM Hkix cnoco6 ynapweaHMR o 
npuMGHeHweM rennoBoro Hacoca {1] . flpuHqHn 
AaHHoro cnocoOa ynapneaHMH c npyiMenemeM 
Ten/ioBoro Hacoca gootomt b tom, mto nyreM 
aAwa©aTMMecKoro OKaim BTopuHHoro mpa b 
KOMnpacKope noBbiiuaioT TOMnepaiypy 
Hacbiii\eHMf3 napa m MCfioxibaytor ero Anw 
oSorpeaa Toro )Ke annapara, b KOTopoM OTor 
BTopMHHbiM nap o6pa30Bancfl. 

O^biMHo B BbinapHoM annapaie McnapRercfl 
KO/1Ii^ecTeo BOAbi, npii6nM3ViTenbKo paBKoe 
paoxoAyeMowy nepsnMHOMy napy. 
CneAOBaxenbHO, npwweHflfl OKame BiopuMHoro. 
napa» mo>kho TeoperviMeoKM oBciCiTyicb oahmm 
OTMM napoM 6e3 jxo6aBneHm caeKero, f^n 
npoBBAeHMJ? BbinapnBaHM5i lojibKO aa chot 
MexaHMMecKoPi aneprMvi 6ea AoGaeoMHbix aarpar 
cBe»(ero napa H8o6xoammo, HToGbi Teruio, 
cooe^eHHoe napy b xoag oyKsam, nojiHooibio 
KOMnoHCMposano renno, norep^HHoa b 
0Kpy>KaK}iJ4yK) cpeAy. Okohomma rpeioufefo napa 

B ycraHOBKaX CTSFUlOBblM HaCOCOM SbliuS, B 

TpaAi^M^^oHHo npwMeHRGMbix MHoroKopny<^b(x 
annaparax. Hati6onee cyu^eoTseHNbiM 
HOAOcraTKOM cnoco6a WBnfleTca Majian 
MHreHcHBHOcTb Tenfioo6MeHa, nocKOJibKy 
nepsAaqa lenna npoxoAur Hepas oreHKy. 
Benma onacHOCtb MHKpyoTai^Mfr^ 

TennooGMeHHbDC noBQpxHooTePi. mto eu^o 6onee 

CKW>KaeT MHTaHCHBHOCTb npOl^BCCa M np«SOA«T K 
Heo6XOAHMOCTM MaCTblX OCraHOBOK ppfl OMUCTKM 

noBepxHocTePj, mto awaMHTenbHo yxyAHiaer 
ycnoBMj? aKcnnyaTaL^MM. 

HawGoiiee 6r\mmM k HacTo;ii4eMy 
M3o6peTeHi^K) s{Bni\eTcs\ cnoco6 sbjnaptiBaHi^ii c 
Mcnonb30BaHKeM rennoBoro Hacoca vi 
rviApocl3o6Horo HeviTpajibHoro npowe^KyTOMHoro 
TennoHOGMTenq [2] . 

B AQHHOM cnoco6e ynapMBaewuM pacTBop 

npVIBOAJlT B HGnOCpeAOTBeHHblCl KOHTaKJ o 

HarpeTbiM npoMe>KyroHHbiM TennoHocurejieM. 
flpM onpechieHUM MopcKow boah b KanecTse 
raKOBoro ncnonbeyioT napatJ^nH, Paccori b 
cMecH c napac|)HHOM BbiBOAflt m Mcnapwrensi m 
noABeprafOT paccjianBaHUfo, y^Mibjaaa 
HecMeujwBaeMOCTb rvip,pQ<po6Horo 
Ton/ioHOCMTejifl c pacconoM (cooTBeroiBOHHo 
BOAoP^). O6pa30BaBiut^t1c5i nap epyia^ajmecm 
c)^<HMafoT TepMoKOMnpeccopoM \a npHBoAfiT s 

HenOCpSACTBeHHbltt KOHTaKT C OCTblBlLIMM 

napacjDiiHOM. Harperbiti napac|)ViM nocne 
oTAeneHniR or KoHAeHcara BTopHHHoro napa 
pacxjJia^iBaHMeM sHOBb BosBpai^ator Ha 
ynapMBaHne. K HeAocraTKaM AaHHoro cnocc5a 
oTHocMTca noBbimeHHUf^ pacxoA QHeprvin Ha 
nepeKa^Ky SHaMviTenbHbjx oGiseMOB 
npoMe>KyTOHHOFo lennoHocMTe/ij? m-sa ManoPi 
TennoewKOCTH nocneAHero. KpoMC Toro, npn 
paSore noA aiMoc^jep^biM fXBBnemeM b otom 
cnyMae He woKer 6bJTb cHUJKena Tewnepaiypa 
]Aonapemn, mto Heo6xoAMMo npw paCore c 
TepMonaewjibHbiMM eeiAecraaMM. 

Lle/ibK) MsoGpereHHfl s^mmron QKOHoMwa 
aHeprn« h CHM>{<eHwe reMnepaTypbt wcfiapeHvi;?. 

L4enb AQOTMraercfl reM. mo npoMe>KyTOMMbiR 
TennoHOCMTenb noAahor Ha ncnapeHwe 
vioxoAHoro paoTBopa b napcoGpasHOM aviAe, a 
nepeAaMy renna npoMe>KyTOMHOMy 
rennoHocMTenio npvi KOHAOHcaiiMn BTopuHHoro 
napa ocyii^eoTsnnioT ^epea creHKy. Flpvi 
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BbmapMBaHHH eoAHbix pacreopoB b KaMecrae 
npoweKyroMHoro TennoHocnTenyi wcnonbayKDT 
opraHMMecKtie coeAHHeHUfi, a npn ynapMsaHUVi 
opraHMMocKHX pacTBopoB B KaMecrae 
npoMe^roMHoro Ten/ioHOCMTena ncno/ibaywT 
BOAy. 

ConocTaBMTenbHbjK ana/ina HacTOfiiAero 
M3o6peTeHMfl c nporoTMnoM noKasbiaaer, mto 
oTiiMHMe cocTOMT B Mcnoiib30BaHMM Ha Gza^m 
co6cTBeHHO BbinapKW npoMexqrroMHoro 
TennoHoci4Tejin b napoo6paaHOM biiaq ^ ^ 
nepeA^4e renna npoM8)KyTOMHOMy 
TennoHocMTeriK) npw KDHAeHcai^MM BTopviHHoro 
napa nepea oreHKy, TaKUM oSpaaoM, 
3a5iBnfleMbrPi crtQcod cooxBeTcrayeT Kpurepviio 
"HoBMana", 

GpaBHeHVie aaflsnsHHoro peiueHWfl He 
TOJlbKO c npoTOTwnoM, HO w c APyfWMM 
TexHMMecKHMM peuueHMflMM B o6jiaoTM BbjnapKM. 
noKasbiBaeT, mto nsBecTHbi poiueHMn^ 
OBfiaaHHbie c McnonbaoBaHV^eM napa 
opraHi44ecKoro areHia npw ynapKs soAHbDC 

paCTSOpOB [3] . OAHaKO TOJlbKO COBOKynHQCTb 

npMsHaKOB HacnrositAero MSoapereKMA noasoji^eT 
peujMTb nooraaneHHyKJ aaAaMy Heo^esnAHbiM 
Ann onaunanMOTa nyreM, Mro cooTBorcsTByor 
noH5»TMK) o6 MsoeperarejibcKOM ypoBHO w 
KpMrapwK) "CymecTBeHHbiB ornwMnn". foBop^ o 
CQorBeroTBMM peiueHMsi aroMy KpMrapwK) 
oneflyer oTMerMTt cneAyJoiMee* B 
noAasnfliou^eM 6dJibmtiHCTGe cnyHaes repMMH 
"BbinapKa" KcnonbayercA npMMeHnrenbHO k 
BOAHbiM paoTBopaM HeopraHViMecKMX 
cooAMHeHMf^. OAHaKO soawoM^bi cnyMan 
KoHMeHTpupoBaHMfj no KaKOMy-nnGo BeiAecrsy 
cMecMd, HanpuMep, Asyx opranvmecKMX 
GoeAi^HeHMP^. Ecnn noA arenroM npw BbinapKe 
BOAHbix pacTBopoB HeopraHvmeGKWC 
GoeAMHSHMR noHMMaercfl HoC^rpanbHoe 
opraHVwecKO© Beu^eoTBO, to npw ynapxe - 
K0H4eHTpvipoBaHMM cMecM opraH^sMeoKVix 
GoeAMweHuR b KaMeoree npoMe>KyroMHoro 
TennoHocviren^i mokot Bbicrynarb soAa, 

ripw BbinapKe BOAHbix pacTBopoB 
Ha6jiK)AaeT0H sHa^wrenbHoe noBbiiueHne 
Townepaiypbi Kunenn^t no cpasHeHUJo o MJ^croi^ 
BOAot^, TeMneparypa BiopuMHoro napa - 6onee 
Hii3Ka^i asjiMHMHa M cooTsercTsyer teMneparype 
KtineHMfi BOAW npH ASBneHMH npoi^ecca, 
GneAOBarenbHO, HeQ6xoAHMo raKoe 
aAMaearwMecKoe OKarne BiopUHHoro napa^ npn 
KOTOpoM KoHsMHa^i teMPeparypa 6yAeT BbiLue 
{no Kpai^HePl wepe Ha 8-1 0°C) reMneparypbi 
KMneHM;^ pacTBopa. ripw aHaMnrenbHoC^ 
rewneparypHoK A^npeccuvi paSora c rennoBWM 
HacocoM MOJKeT crarb HeshiroAHoPf, Rpvi ynapKs, 
HanpMMep, BoAHbix pacTBopoa no 
□peAnarasMOMy cnoco^y npn 

HenocpeACTBeHHOM KOHraKre napoa 
opraHMMecKoro arenra c pacreopoM npw 
HeH36e>KHOt^ KOHAOHCai^M^ HacTti opraHUKM 
TSMneparypa Kunennyi coorBorcTByer 
TaMnoparypo KwneHUfl cwecM oprannKW m 
BOAHoro pacTBopa m BcerAa HMJKe HanMeHbLue$1 
1^3 Hwx. npv? noAaMe cQ6oTBeHHO na craflnvt 
ynapKM oprannKM b napooSpaanoM cocroflHUM 
Heo6xoAMMO OHCMMaTb BropviMHbii^ nap ao 
rtpMo6peTeHMfi MM reMneparypbJ, 
npesbttyatoinei^ (no KpaKneR Mepe Ha 8-10*=*C) 
reMneparypy KvineHMJi opraHWHecKoro aroHra. 
npM sroM o6meR coBOKynHocTbio npnaHaxpa 
oeecneMMBaeTGSi cBoWorBO, noasonflfoiAee 
<^M3Mrb reMneparypy KwneHMfl. reMneparypy 
oKarM^i H noTpeenyio Ha arc oHsprMK). 

OCHOBHa$1 3KOHOMM5) 3Hepr(1l4 B 
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npeAnaraeMOM pememv\ (43opMVipyeTca 3a cMer 
cMM>KeHMn QHeprMM, noTpeeHoM wa nepeKaHKy 
opraHUKn. Ecm no npoioiMny nepeAa^y 
opraHMKW M3 McnapviTejiyi s cenaparop m m3 Hero 
B KOHAeHcaiop mo>kho opraHt^aosarb 
caMoreKOM, to BosspaT narpero^ opraHMKM s 
vicnapwienb npoaoAs^r c noMou^bK? Hacoca. 8 
3aHBns\eMOM psmeHMVi m cenapaiopa 
(paaAennrenn) KOHAeHcaTa MaoTb BTopuMHoro 
napa opraHUKH Mo>KeT 6biTb noAana b 
KOHAeHoarop laioKe c noMombio Hacoca. 
OAHaKO, yHMTbisayi, mo na craAWM coecrBCHHo 
BbinapKH Mcno/ib3yeTC5i renno c}>a30Boro 
nepexoAa nap - >KMAKOOTb, a H© renno Harpeea 
opraHMKM M MacTHHHoro Toma cfiasoBoro 
nepexoAa JKMAKOGib - taepAoe, 
nepeKaMViBaewbi^ o6"beM HeconooTaetiMO 
yMeHbtuaoTCfl npoTue oQ-beMa nepeKaMMsaeMofi 
opraHHKi4 no npoTOTwny, 

Ha Mepre>Ke npoAoraBJieHa cx8Ma 
OGyii^ecrBJieHVifi npeA/iaraoMoro cnoco6a. 

Ha craAViKJ i^cnapannfl ticxoAHoro pacraopa 
noAaioT noojiOAHi^Ci m nap oprannMecKoro areHta 
(peanmai\m mnapenm a xoAe 
HenocpeAOTBeHKoro KoHTaicra b annapare 1). 
OpraHUMecKM?^ areHT, Hef^TpanbHbiP^ no 
oTHoujeHHK) K ynapufiaeMOMy paoiBopy vi 
HecMeiUMBaioiMS^i^Gft c hum. b ochobhow Macce 
nperepneaaeT KOHAeHcai^Mto, nepeAaeaR 
ynapMsaewoMy pactsopy Tennoiy McnapeHW^ (w 
eo3Mo>KHo neperpesa). npMcyroTBue na craAWn 
ncnapeKn;? ynapeHHoro pacrsopa w )KMAKoro 
opraHMtjecKaro aroHta onpeA©nijeT b nonnoi^ 
Mepe cooraB sTopuHHoro napa, r\oonep^vii\ 
npeAoraanfieT co6oi^ CMecb napoB bpan ^ 
opraHVMecKoro areMta a rerepoaaeoTponHOM 
cccTOflHMM. BTopwMHbiR nap A^ee noAsepraiOT 
aAVta6aTvmecKoMy oHcarHK), noBbiiuaH ero 
leMneparypy m TennocoAep^aHwe aa cMer 
noABeASHMfl MexaHMMecKoH OHepruM 
peanmai\m, HanpuMep, KOMnpeccop 2. flanee 
GxcaTbii^ BTopuMHbiK nap HanpasfintoT Ha 
vicnapeHMO opraHUMecKoro arsHia, t. e. npw 
i4cnonb30BaHMii ocHOBHOH ero Tennoeof! 
SHeprMM (peanmai\m - TefuiooSMeHHUK 3 
KOJKyxoTpy^Horo Tuna o py6ammPi), KoHAeHcai 
QTOpuMHoro napa paccnanBaiOT, OTAeji5i;i 
opraHMHeciftitl areHT or BOAbi (peanwaaqua - 
o6bNHbiH oTCTOl^Hbif^ annapai (4. 5). 
OTASJieHHbit^ opraHtwecKMw areHT Hanpasnfljor 
Ha HcnapeHHO & TenJl6o6MaHKMK 3. 

n p n M e p. Ha ynapKy noAaw 
HacbimeHHbiPi paoTBop NaCI. coAopiKamMj^ 27,5 
Mac. % cojin B KofikmeoTBa 10QOO Kr/H o qenbio 
nojiyMeHMfl 1000 Kr/4 KpucranjiHMecKOfo 
npoAyKra, KoxiimecTSo BbinapMeaaMof! BOAbt 
cocTaBJifieT 2636 Kr/M. YnapKy^ npoBOA«T np« 
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HenocpeACTBeHHoM KOHTaKTO pacTBopa c 
napawM H-renraHa. b Ko/iM^eoTse 43204 Kr/"^, 
noAaaaewbiMM npn leMnepaiype khhohh^i, 
pasHoCt 98,4*^G npM aiMOC^epHOM AaaneHUi^. 
ripn HenoGpeACTBOHHOM KOHiaKje npoxoAWT 
KoHAOHcai^Mfl 18538 Kf/H napoB H-renraHa. 
TeMneparypa KMnaHM5i cMecM pacTscpa 
nosapoHHoPi cojimi m H-renrana cooraBJifieT 
82,2 npoL^ecca ynapKM na OKaiwe b 

aAMaSaiviMecKOM pe>KMMe nociynaer OMOcb 
napoa, cooTOnmaK M3 2636 Kr/M napa boaw m 
24666 Kr/4 napa H-renraHa. B KOMnp^ccopo 
CMecb napOB 3AVia6aTMMecKV) cMCMMaK)T ao 
AaBneHun 1.52 ara. Plpn stom TSMnepaiypa 
napoB nofibHuaeTGfl ao 108,4 ''C. C)KaTbiK nap 
noAafOT Ha ncnapeHM© H-renrana s KOJiUMeGTse 
43204 Kr/ra, HenoopeAOTBeHHo m npoi^eooa 
ynapKw sbiBOAar CMecb, coAep>Kau4yio 1000 Kr 
KpnoTanriMMeGKoro npoiAyKra, 6364 kf 
HacbitAsHHoro pacTBopa H 18538 kt/h H-renraHa. 
Co GiaAMU McnapeHVW H-renrana sbiBOAflT 

KOHAQHCar, COAOP^mMf^ 2636 Kr/4 BOAb! M 

24666 Kr/M H-renraHa. CMecb m KOHAOHcar 
paccnaMBajor, m aecb OTAennBUJMMcji H-renraH 
noAaioT Ha wcnapeni^e, a nap H-renrana 
cooTBeTCTBeHHO B npoi^ecc ynapKM pacraopa. 

Oopwyna MsoSpeTGHUP: 

1. CnOCOB BbinAPHBAHS451 C 
nPHMEHEHHEM TEFinOBOrO HACOCA. 
aKnK)HatOLHMfi KonapeHMe ncxoAHoro paaiaopa 
npn ero HenoopeACisoHHOM KOHraKTO c 
Het^rpanbHbJM vi HecMeiiJMBa(oin54MG5i c hhm 
npoMe>KyroHHbiM TennoHOcureneM, 
aAMaSaTM^ecKoe oKarwe o5pa30saBuueroc;i 
BTopuHHoro napa, nepeAany renna OKaroro 
BTopwHHoro napa npH ero KoHASHoaui^M 
npoMe>KyroMHOMy ren/ioHocviTejiio. ojAeneHUe 
rennoHocMTenfl b )khakom bma© or ynapoHHOfo 
pacTBopa VI or KOKAOHcara BiopviHHoro napa, n 
CMeujMBaHtie orAaneHHoro ^m^oto 
rennoHocwrenfl we^Ay cq6om, oTJiHMakDii^MMcn, 
reM, MTo G L^enbio okohommm OHeprwn m 
cHM)KeHMyi reMnepaTypb! vicnapeHUfi, 
npoMeMcyroMHUil rennoHocwre/ib nofl^jor Ha 
kicnapoHMe HcxoAHoro pacTBopa b 
napooGpasHOM BMAe, a nepeA^wy rerwa 
npoMo^TOMHOMy rennoHocMTQfiio npn 
KOHAeHcaq&tH oropHMHoro napa ocyi^ecrannior 
sepaa creHKy, 

2. Cnoco6 no n. 1, orjiMMaioi^Mf^cyi ren/i, mto 
np^ BbinapuQaHi^ti aqAHbtx paoraopoB b 
KaMeoTfis npoMB;KyTOMHoro rennoHQCHTensj 
McnonbayioT 0praHM4ecKKe coeAMHsHMn. 

3. Cnoco6 no n. 1, ornwHaioinMeicn roM, sro 
npn BbinaptiBaHMi4 opraHsiMecKiix pacraopoB a 
KaneoTse npoMe>KyTOMHQro TenjioHocurenfi 
vjcnonbayior BOAy. 
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